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We CIciim: 

■1 - ^ d e t c: t J a r r a y f a r r- a ci o n a a em i c 3 n d u c: t o r 
material hav^aig a first aide raid a seeanc; side, the 
detector ar r^ia^ cariij: ri sina : 
5 an srit r ana(--^ wiriisw fermr-.i on the first side, the 

entrance wind jvj C'ernq usee t^:- rer:e]-/e radiation; and 

an arraa if d-itect:c'rs firmed on the seaonid side, 
one cr more rd: td.e 'detect irs l:n--ii-:.j usici for deiactinq the 
radiation reii-2 vi- ;1 v.i a tfir er:ar^:incl■ wini:i'iw, 

whc^reia tr:^- i:nt:]amce win'.iow fi:rnis a ]anition witli 
the semic m^iai-to^r in.ateiiai, and the deteotcrs cimprise 
p:^xelated ihrair o:-nia'its. 

' The vieiectDr .aia^ay o: claim. 1, wheiern one or 
15 more detectin a ::;re sur rO'i.a'j iO':! to on-i or mcaa;! -j .notion 
separation implants, the iun :t i on si^parati':)n implants 
surroandin'^ the detectors m a fC'Crn of ci grid or rings. 

3. The detector array of claim 1, -vh^-rem the 
20 entrance windi'W is coupleii a-: in-- selected frc^m a group 
cansisting of a scm t 11 lat ir , a scintillator array, a light 
g.:ide or a diffaser fee: provi.;inj tl-.e radia^ii:mi to the 
d'E'tector array v:.a atie er:tr~aric:e V;iro.iow. 

25 4. Tn^a detai'it'Or array if iLaim 1, wherein ane or 

mi-re detector-s ar^; C'liiple-d to r-eadout e 1 ec t ron ic.5 . 

' Tl"^e detection array ■ f claim 2, wherein ttie 
semiconductoo" m^aterial is ni an resrstivlty n-typo silicon, 
30 the entrance windiw i s f.a type, th- array of dr:t*-ctors are 
n+ type, and tiie junatiC'n separation implants are p+ typte. 
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'-'he d^M.ector .irTay (:f (^La iiTi 2, Vvher-om the 
'^''n due run r r .i ci ; is hiiUi resisrivii.y p-typo sil icon, 

I iie (Mitrance wi.nd;;w is ri ^ typ'-, r y,. array of detectors are 
F^^ type and t:.he jonctKan separutron implants are nt type. 

/. The detei:tor array ot cLarm 1, wherein the array 
detectors compri. se radiaiisn hardened de'tectors, and is 
used to de t e c t a t. 1 e a s t: one ra;Ki i. a t i o n sole c t e il from a group) 
consisting of Oci r o :. i es , Jjgnr, x-ray, and gammcS-ray. 



8. The dete.itor arrav of ciaim ], wherein both the 
entrance wii:dow ani the junction separation cmpiants are 
reverse oiaoed, cnio tcie rever'se biasing generates rn the 
semiconductor material a first depletion recjion originating 
h^i'" ti. rsc si.:ie and a plurality of second depletio]i 
r'^qions or ioinat in :| at the second side with a pinch off 
i^'egion forme.j t.etween the first depletion region and at 
least one of tne seconsi depl-^tion regibns. 

20 . The det:e;otor array of claim 1, wherein the 

entranae window is I'ev^^rse biased with sufficient Iv high 
voltage so as to a-ahoLeve a controlled avalanches effect. 

'tJ . The detfoator azray i)t claim 9, wher-^in electric: 
2? ri-ld at a [leriDhery of the ycration between the (-ntrance 
window and the: serTdo:on4dct o r material is siiaped for 
prevent mg p:oamature surface crea kdown . 



^ - Th*^- detonate)]: array of claim IC, wherein the 
^"^'"'ctric field is shaped for preventing premature surface 
breakrtnvn by remo\m.rrg material from the semi condiictor 
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ma^.ericil at the (;dqe of tti.: det-ctor array so as to prco:laoo 
■a b o \' e .1 c d e oi q e s t a o t. a r . 



12. T\-\e detectdi- airay of claim 10, wherein the 
5 elect. no treld is shapea :.:o" preventing prenr:arare' breakdown 

b y u s i n q g a a r d r i n g s o r f i o^ 1 d p 1 a t e s . 

13. Tne :letector array of claim 1, wherein the grid 
.:-ur rc-undi ng tne detectca-s comprises an iriner grrd 

10 surrc'anding one or more detectors and an c^uter grrd 
surrr.unding the rnner grid, wherein a first prxel size rs 
achieved oy biasing the rnner grid and a second pixel size 
IS achieved by biasing the C'Ute^r grid, wherein the second 
--Lxel size is larger than the first pixel srze. 

15 

14. The detector array of claim 1, wherein the 
entranie window is coupled wit;h a :sl(l^l) scintillator. 



1^. I'he lietector array of clarm 14, wherein the 
20 entrance window is direc-:tly ciuc-led with the osl(Tl) 
scint:i.L lat or . 



lo. The detector array (^f claim 14, wherein the 
^.oitrance window is ooapleo wdtdi the CsI(Tl) soiniillatoi 
25 id.a an interfaze that functions as a Irght guide between 
tTie entrance window and tne Csirn.i scrnt r 1 la tor . 

17. The detector array of claimi 1, wherein the 
entrance window is coupled with one selected from a group 
30 cansisting of CdWO.;, NaldTI), LSO and BGO scintillators. 
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1- ^ • T hi e de t e c t :j r a r r a '/ :^ f claim 1 , w h e r -a i n t. h e 

'Mitranco v/indov/ d...rectlv coupled v/ith one se.l-;>c^ed frciTi 

*:he ;]roap coasictirg of" C:1WC.., MaUTl), LSO and Biz J 
acint I la tors . 



10 



li^. The detect DT array -i^Laim 1, wh-^rein the 

'■:?ntran::e window 1:-: C':'Upled v/:.th ariG: selecoed frtom a group 
■xjnsrsalnq of 'IdWl--, HariTl), LS / an^;; BeO scintillators via 
in interfac(r :hat functions :is a li.iriiC cuide betv.'een ihe 
'..;:ntrarK:e win:iov; aroJ tne sc-liiated one ai tlie scintillators. 
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The detect -ir array I'f I'-arn I, wh^^'rem the 
^-ntrarooe wir:.dow is optiniiced f^.r receiMing licrht from a 
dsl (Tl ■ scirrci 1 1 at )r . 

: . Th^ii det:ecti:c: ai'iay f c.laim whior^^in the 

entrance winLlaw is oi./t imn zeii for receiviriif light from on-^ 
select. rxi fi-oni a (^roup 'Scc^sisting of Irght fiDm CdW-j..!, 
naI(T]', LSO, BGO scmt ill at.::)i s . 



i id A methcci -jf forming a detect.cr array on a 
semiconduct ir matirial having a first side and a second 
side, tihe met.hcd comprising the seeps 'if: 

tscmiin:| m entrani:e winoow co: the frrst side, tdr ^ 
25 entranctj win:lco/ is for re-ceiv.:_ng lOiCiiatdon; and 

formd.n:f .an array ::f detectoiis on the second srde, 
r ne or more -if the detectcrs are usee for detecting the 
2~adiation received via th-E eritranae wi.ncMw, 

wherein the entrance window f.irms a iunction witli 
30 the semiconductor material, and the detectors compirise 
j:d. xelated ohmic c:on tacts . 
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. The method of f^)rm.inq a deteete'r 
22, trie mt-e_. h;";;"i further c;;)mprisiMa the stef^ ef: 

r o rni l ng one or rr.r. re ] unci i an aepa ra ■ \ on imp J ant s , 
th- iar:-.:tiori separatic^n imiDlaats surroandiaq t he detector's 
1 a ri f o r m ot a grid o r rings. 



24. The method ot farming a deteotor array of claim 
22, the meth^jd furt:her comprising the st-?p of: 

coapling the: eaitrance window to one seieoted fromi 
H) a group consisting cf a sc:.i nt illator, a scintillator array, 
a Light guide or a diffus-T for prox'iding the radiation to 
the detector arrav via the entrance wind:)Wo 



22. Tne method of f-:;rming a d'^^tector array of alaim 
15 22, the met nod f art, her comprising the st-;;'p of: 

coupling one <: r more :iet^o:tors fo reiidout 
elect: rc^nics. 



26. Th(^ m.eth(3d (.^f f-rming a detector array of ::laim 
20 22, the method further cam}, rising the st^s^ps of: 

re^.'^erse hoasing ihe entranc-s w.i.ndow; and 
reverse t-iasing the junction St;'paration implants, 
whc^rem tTne reverse biasing gecierates a plurality 
of depletion regions in tne semi iconducto:) mat.erial with a 
23 pinch off rec]ron between at least ane of tdie depletion 
regicais iocated between the pinch off region area the first 
side and tfie rest of ohe -jepletion regions located between 
the pjinch off region and tht; second side. 

30 27. The method c-f fc^rming a detector array of claim 

22, the methcjd furtner comprising the step of: 
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reverse biasina t:[ie 
r:\r\ently high vc.dtaqe su .-iS 
a 1 r.i TKTK' e 1 1'ec : . 
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windc'iv with 
a cc nt r;.;i led 
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The method :.t f(jrm.inG a deteetor array of claim 
-'j/ the inethcxj furtdier oompr i siaig tlie st(-p of: 

shaping eleatric field at. a periphery of the 
iuncticjn betv;een the entrance window and ihe semic indue tor 
^^-^^tsricil :.o prevent pren;ature ^urL-i.-e l;r eak(jown . 



The methcd of forming a detector array of claim 
wheri:in the shape ^jf tiie electric field is that of a 
beveled -^idge structural, wherein the heveled edge structure 
— ^r ihe e]e::tric field is generated ohrou(gh removing 
15 mriteroal from the semiCijnduc t o r material at. the -idg*; of the 
oetector array i.n a shir-e of the beve b::d eoi^e structure;. 

^30. The mi'tho(i of forming a detector' array cf claim 
-B, wherein ohe shapes i:f the elect.ri:;- l:ii-ld is thit of a 
20 beveled edge structure--, wherein tne beveled edge structure 
t'^r the ele:rrlc f:Lel:i is (generated usmij guarc:^ rings or 
f i eld p 1 a t e s . 

^J- The methcd if forming a det.ector array C'f claim 
Tc, wtiere^.n the grici sur round: n^:] the detectors ci:mp> ises an 
inner grid sar roun :i i n(;^ one or more detectors and an outer 
grid surriunjing the inner grid, wherein a first pixel size 
i. s acriie\'ed by biasin(j the inner- grid and a seaorid pixel 
size LS achieved by biasing the outer grid, wherein the 
secon^.l pixel size is larger than th^- first prxel size. 




■ . A composite ciet. t o :■ array conipr i. s i 0.4 a pluralLtr/ 
of detector ai'rco/s^ whtoo.-d n c-i t least c-ne of the detector 
arrays iru": 1 lides a detector- arto-iy termed on a sem .i. o onduct o r" 
material ha.v:.ng a first side and a secorrd side^ the 
5 detector array c ;)mpr 1 s i n g : 

a r 1 e n t r n c e w 1. ri d o w t o r m e d on t h e f 1 ros t s 1 d e ^ t. hi e 
entranc-e wir.dow oeing used to receive radiation; and 

sr. array of detectors formed on the second ^ide, 
one or mc^r-: of the ded: oi: tc.^ r s teinq usr?d to detect ttio 
10 radiatian re';:e.c:-'d via tne ent.rance >/indv}w, 

■//h.eireiri the entrance wmdcw fr^rms a junctrsn v;ith 
she semi cr'ridiK:t':) r material, and ohe detectors L:Dmprise 
pixelat.ed -jhrni':: contacts . 

15 3j. a detei::tC'r array formed on a semi cr)ndioat or 

ma :: e r i a i t a '/ i. n q a f i r^ s t s 1 d e a n d a sec o n d s i rl e , t h 
d e 0 e :: t C' r a r r a y c: :ai ip r i sing: 

entran-"0:- windC'W means formed on the first side, 
the entran::.:e v;onaow means being used fc^r re^seiving 

20 racii.aticn; ar:d 

an array of detector means form.ed on the second 
side, 'sne cn: m.(.:-re of the detector me^-ans being used for 
detect mg ofie radiaoion received via the entrance window 
means , 

25 wtrE-rein the entrance window means form a junction 

with thie semicc nduct o r mater ral, and the detector means 
comp'rise pixelated ohm.ic contacts. 
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